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Invasive Group A Streptococcal (GAS) Disease in Virginia

I ntroduction

Streptococci are spherical or ovoid,
Gram-positive, nonmotilebacteriathat are
grouped based on antigenic differencesin
their cell wall carbohydrates (Lancefield
groups). While some streptococci form
part of the normal floraof humans, Srep-
tococcus pyogenes [Group A strepto-
cocci (GAS)] is an important bacterial
pathogen of humans.! Thisarticlereviews
someof theclinica characteristicsand the
descriptive epidemiology of GASdisease
aswell as some of the interventions that
have been developed to reduce the im-
pact of these infections.

GASInfections

Diseases caused by GAS can be clas-
sfied as non-invasive or invasive. The
most common non-invasive GAS infec-
tionsinclude pharyngitis (“ strep throat”),
scarlet fever, and superficial skin infec-
tions (e.g., impetigo and cellulitiserysi-
pelas).?

Invasive GA Sinfectionsoccur lessfre-
quently and result when bacteria enter
normally sterile sites (e.g., blood, pleural
fluid, peritoned fluid, spind fluid, joint fluid),
usually viabregksintheskin. S pyogenes
owesits success as apathogen to its abil-
ity to colonizeand multiply rapidly, aswell
asitswide array of virulence factorsthat
facilitateinvason, inhibit phagocytos's, and
provideimmunol ogic disguise. Theorgan-
ism can also produce exotoxins, or
‘superantigens , that evokeamassive but
detrimental immuneresponse.t In particu-
lar, M-1 and M-3 serotypes of GAS are

tigenic determinantssimi-

more likely to cause“
serious invasive in- - " lar tothose of streptococci

fectionssuch as.

* bacteremia

* myogtis;

* necrotizing
fasciitis(NF);

° pneumonia;

* postpartum sepsis (puerpera fever);
and,

* greptococcal toxic shock syndrome

(STSS).L

Theoveral case-fataity rate (CFR) for
invasive GAS infections is approxi-
mately 15%;® CFRs for some syn-
dromes (e.g., STSS) can be as high as
30-80%.*

Inaddition, serious, non-suppurativeill-
ness can occur one to three weeks after
GASinfection. For example, acute rheu-
matic fever (ARF) is a sequela of GAS
pharynged infectionsand canresultin per-
manent damage to the heart vaves. Al-
though the pathogenesis of ARF is un-
known, an abnorma or enhancedimmune
response seemsessential. Unfortunately,
since streptococca pharyngitisinfections
may re-occur, persons with a history of
rheumatic fever requirelife-long antibi-
otic prophylaxis to prevent recurrence
of ARF>

Another sequela of pharyngeal GAS
infections, aswell as of GASinfections
of the skin, is acute glomerulonephritis
(AGN) resulting from deposition of anti-
gen-antibody-complement complexeson
the basement membrane of kidney glom-
eruli. The antigen may be streptococcal
inorigin, or it may be host tissue with an-

(i.e., with cross-reactive
epitopesfor endocardium,
vascular smooth muscle,
etc.). Fortunately, recur-
rences of AGN are un-
8 common, and prophylaxis
followinganinitid attack is

unnecessary.®

Risk Factorsfor | nvasive GAS

Asymptomatic carriage of S. pyo-
genes in the respiratory tract has been
shown to occur, and may be as high as
15-20% in healthy children. The organ-
ismistransmitted mainly through person-
to-person contact viadropletsof salivaor
nasal secretions. Although healthy people
may develop invasive GAS infection,
chronic illnesses such as cancer, diabe-
tes, immunosuppression, or heart, lung or
kidney disease place peopleat higher risk.
Conditionsthat increasetherisk of devel-
oping necrotizing fasciitis include cuts,
burns, penetratinginjuries, surgical proce-
dures, chickenpox, and blunt trauma. While
there have been no reports of casua con-
tacts of a person with invasive GAS dis-
ease developing S. pyogenes infections,
household contacts, especially thosewith
underlying chronic illnesses, have occa
sionally developed severe disease. For
GAS, ahousehold contact isdefined asa
person who spent atotal of 24 hours or
more in the same household as the index
patient during the seven days prior to the
onset of the case patient’s symptoms.® It
isimportant to distinguish household con-
tacts from other close contacts such as



residents of long term carefacilities
and childrenin day-care centersand
schools sincethe risk among house-

hold contactsishigher. 120 -
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tively rare. Based on 2002 data, the
Centersfor Disease Control and Pre-
vention (CDC) estimatesthe overall

Figure 1. Invasive GAS Cases Reported in
Virginia by Year, 1999-2004

reported fromtheNorthernregion (16
cases, 0.1/100,000 persons).

Over thesix-year period theover-
dl case-fatality ratio (CFR) for inve-
sive GASinfectionsin Virginiawas

0

7.5%, representing 33 deaths. The
largest number of deaths from inva-
sive GASinfection occurredin 2001
(11 deaths) compared to one death
in1999. Most desthsoccurredin per-
sons older than 50 years of age (19

2001 2002
Year

1999 2000

2003 2004

deaths); however, personsonetonine
years of age had a higher CFR

rate of invasve GASintheU.S. to

be 3.2 cases per 100,000 persons. An es-
timated 9,000 cases of invasive disease
occurred in 2002, with 12% of the cases
occurring as STSS and NF. Diseaseinci-
dence was highest among children less
than oneyear of age (6.9/100,000 persons)
and adults greater than 65 years of age
(8.9/100,000 persons). Currently, 10 sates
(including Virginia) actively conduct popu-
lation-based surveillance for GASf Asa
result of this surveillance, knowledge of
the impact of GAS infections has been
improving.

Virginia

The VirginiaBoard of Health's Regu-
lations for Disease Reporting and Con-
trol list invasive Group A streptococcal
infectionsasanatifiablecondition (12VAC
5-90-80). Furthermore, initial isolates
from invasive Group A streptococcal
infections should be submitted to the
VirginiaDivision of Consolidated L abo-
ratory Services (DCLS). For thisarticle,
cases of GAS infection reported to local
health departments by healthcare provid-
ers and directors of hedthcare facilities
and laboratories in Virginia from 1999
through 2004 were reviewed. A case of
invasive GAS disease was defined as: 1)
theisolation of GASfromanormaly gerile
steincluding, but not limited to, blood and
cerebrospina fluid; 2) streptococcd toxic
shock syndrome (STSS); or, 3) astrepto-
coccal infectionwith necrotizing fasciitis
(NF). Reports of GAS isolated from
nongterile sites, such as the pharynx or
skin, were not counted as cases.

A descriptive analysis of cases was
performed using Epi Info 6 and Microsoft
Excel (2000). Population estimates for
each year in Virginiawere obtained from
the U.S. Census Bureaul.
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Since 1999, when invasive GAS dis-
easebecameanatifiableconditionin Vir-
ginia, 440 cases of invasive GAS have
been reported to the Virginia Department
of Health (Figure 1). The average annual
number of reported casesof invasive GAS
disease for the six-year period was 73,
withalow of 30 (0.4/100,000 persons) in
1999andahighof 111in 2003 (1.5/100,000
persons). The overall crude annual inci-
dence for the six-year period was 1.0/
100,000 persons. However, the number
of cases reported in 1999 was relatively
low, likely related to anincompl etereport-
ing year.

Theincidence of invasive GASinfec-
tion by age-group was bimodal, with the
greatest risk occurring in personslessthan
one year of age (2.08/100,000 persons);
therisk in persons fifty years of age and
older (2.05/100,000 persons) wassimilar
(Figure 2). Persons 10-19 years of age
had thelowest incidenceof invasveGAS
infection (0.27/100,000 persons).

Theaverageannual incidenceof inva
sive GASamong Blackswas 1.1/100,000
persons and among Whites was 0.9/
100,000 persons (risk difference dtatisti-
cdly sgnificant at p<0.05). Over-

(11.6%0), followed by thoselessthan
one year of age (8.3%). Thelowest CFR
was observed in persons 30-39 years of
age (4.2%).

Public Health Response

Reported Cases

Reporting cases of invasive Group A
streptococcd infections to the health de-
partment, including details on the site of
infection, isanimportant step in control-
lingthisdiseasesnceit enablesloca hedth
department staff to investigate possible
sources of theinfection and interrupt fur-
ther transmission. The investigation in-
volves contacting the patient and/or the
patient’sfamily to obtain information on
risk factorsand underlying conditions, as
well astoidentify anyonein closecontact
with the patient who has an underlying
chronic condition that could increase the
risk of developing aninvasve GASinfec-
tion. Asnecessary, the patient dsoreceives
hedlth educationwith anemphasison pre-
cautions for preventing spread of the or-
ganism (e.g., frequent handwashing, ap-
propriate wound care).

all, maesaccounted for 50.1% of
the cases.

Invasve GASdiscasedsofol-
lowed aseasonal trend. Thelarg-
est proportion of cases of GAS
occurred inthewinter and spring
monthsduring the six-year period
(Figure3).

Themgority of invasveGAS
cases was reported from the
Northwest region of Virginia(119
cases, 1.9/100,000 persons) while
the lowest number of cases was

2.50
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0.00

Figure 2. Incidence of Invasive GAS Cases
in Virginia by Age Group, 1999-2004
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Figure 3. Average Invasive GAS Cases
Reported in Virginia by Month, 1999-2004

chemoprophylaxisfor all house-
hold membersif thereis anyone
in the household at risk for de-
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veloping invasive GAS disease.
Theroutineuseof culturestoiden-
tify colonized household members
is not recommended.®

Recommended Regimens

AverageNumber of
Reported Cases

for Chemoprophylaxis
Against GASInfection

B The CDC recommendsany one
of the following regimens for

cg 8585 s 92
Sfsag=3328
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chemoprophylaxis of asymptom-
aiccarriers.
1) BenzathinepenicillinG

Dec

M anagement of Household
Contacts

All household contactsof casesshould
be under surveillance for clinica mani-
festationsof pharyngea andinvasveGAS
infection (e.g., fever, sore throat and lo-
cdized musclepain). Studiesindicatethat
a heightened suspicion of subsequent
GASdisease(e.g., pharyngitis, impetigo,
scarlet fever, cellulites, pyoderma)
should be maintained for 30 days after
the diagnosisismade in the index case.®

No controlled trialshave eval uated the
effectivenessof chemoprophylaxisin pre-
venting invasive GAS disease among
household contactsof personswithinva
sve GASinfections. Sinceoverly-broad
useof antimicrobial therapy increasesthe
risk of undesirable effects (e.g., adverse
drug reactions, antimicrobial resistance),
routine chemoprophylaxisfor al house-
hold contacts is not recommended. In-
stead, the CDC recommends that
healthcare providers should target
chemoprophylaxisto household members
of cases who are greater than 64 years
of age or those who are at increased risk
for sporadic invasive GAS infection.
However, since the source of GAS in-
fection in ahousehold is not necessarily
the person with invasive GAS infection
(i.e, asymptomatic carriers) hedthcare
providersmay chooseto prescribechemo-
prophylaxisfor al membersof the house-
hold if thereis at least one person in the
household whoisat highrisk.® Asare-
sult, Virginia's guidelines for the con-
trol of GAS infections encourage
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(BPG) plusrifampin - BPG:
600,000 U IM inonedosefor patients
weighing <27 kgor 1,200,000U IM in
onedosefor patientsweighing >27
kg; Rifampin: 20 mg/kg/day oraly
(max. daily dose: 600 mg) intwo
divided dosesfor four days. This
regimen is not recommended for
pregnant women due to the teratoge-
nic effect of rifampin in |aboratory
animals. Alternative contraceptive
measures should be used while on
rifampin due to the effect rifampin
may have on the efficacy of ora
contraceptives.

2) Clindamycin: 20 mg/kg/day ordly
(max. daily dose: 900 mg) inthree
divided dosesfor 10 days.

3) Azithromycin: 12 mg/kg/day ordly
(max. daily dose: 500mg) inasingle
dose for five days.®
Itisimportant to notethat al regimens

are acceptable for nonpregnant persons

who are not dlergic to penicillin. Oraly
administered clindamycinisjust aseffec-
tive a eradicating pharyngeal carriage of

GASasBPG plusrifampin; oraly admin-

istered azithromycin is 95% effective at

eradicating pharyngeal carriage of GAS
based on studiesin school-aged children.®

Clustersof GAS

If two or more cases of GAS areiden-
tified within adefinable popul ation dur-
ing a six-month period, there may have
been a common source of infection (e.g.,
ahealthcareworker inafacility). If aclus-
ter of casesis suspected, thelocal health
department must be informed. Health

department staff may be of assistance
ininvestigating and controlling apoten-
tial outbreak and facilitating delivery of
clinical isolates to DCLS for further
characterization (e.g., pulsed field gel
electrophoresis[PFGE] DNA fingerprint-
ing). ldentification of two or more cases
infected with bacterial strains indistin-
guishable by PFGE should lead to en-
hanced surveillance and to an investiga-
tion of possible epidemiological linksbe-
tween cases. Screening cultures (anus,
skin lesions, throat, and vagina) may be
indicated to identify sources; chemopro-
phylaxis options may be considered. Ef-
fortsto reinforce infection control meth-
ods (e.g., standard precautions such as
handwashing/al cohol-based hand rubs,
glove use) may also be required.®

Conclusions

Invasive Group A streptococcal infec-
tions continue to be arelatively rare but
serioushedth probleminVirginia Timely
reporting to the local health department
of any suspected or known cases of inva-
sve GASinfectionscanimprovethepub-
lic health response and hel p to reduce the
morbidity and mortality from theseinfec-
tionsinVirginia

For moreinformation about thiscondi-
tion, gototheVVDH website at www.vdh.
virginia.gov/epi/strepf.htm.

Submitted by: Blythe Allen-Dickerson, MD, MPH,
Preventive Medicine Resident
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Cases of Selected Notifiable Diseases Reported in Virginia*

Total CasesReported, February 2005

Total CasesReported Satewide,
Regions January - February
Disease Sate NW N SW C E ThisYear Last Year 5Yr Avg

AIDS 40 0 10 1 9 20 108 63 99
Campylobacteriosis 26 4 7 8 0 7 35 Sl 33
E. coli 0157:H7 0 0 0 0 0 0 0 0 2
Giardiasis 32 3 9 9 8 3 62 42 37
Gonorrhea 664 51 62 101 200 250 1,427 1,335 1,431
Hepatitis, Viral

A 7 3 1 1 0 2 8 8 14

B, acute 18 0 1 6 8 3 33 12 16

C, acute 0 0 0 0 0 0 0 3 1
HIV Infection 51 2 10 4 13 22 100 104 113
Lead in Children® 26 3 6 6 8 3 44 67 60
Legionellosis 3 0 1 1 1 0 3 3 2
Lyme Disease 1 0 1 0 0 0 2 0 1
Measles 0 0 0 0 0 0 0 0 0
Meningococcal Infection 1 1 0 0 0 0 2 2 6
Mumps 0 0 0 0 0 0 0 0 0
Pertussis 25 3 7 8 3 4 27 12 6
Rabies in Animals 21 7 5 4 0 5 46 66 61
Rocky Mountain Spotted Fever 0 0 0 0 0 0 0 0 0
Rubella 0 0 0 0 0 0 0 0 0
Salmonellosis 40 8 1 5 6 10 72 91 68
Shigellosis 3 0 3 0 0 0 10 14 46
Syphilis, Early® 14 1 4 0 2 7 25 14 32
Tuberculosis 22 2 12 0 0 8 24 14 18

Localities Reporting Animal Rabies ThisMonth: Alexandrial raccoon; Arlington 1 raccoon; Bedford 1 cat; Caroline 1 fox; Culpeper 1 fox; Fairfax 1
raccoon; Isle of Wight 1 skunk; James City 1 raccoon; King William 1 raccoon; Northampton 1 raccoon; Northumberland 1 dog; Page 1 cat; Patrick 1
raccoon; Prince William 1 raccoon, 1 skunk; Rappahannock 1 horse; Rockingham 1 cow, 1 raccoon, 1 skunk; Wythe 1 cow, 1 skunk.

Toxic Substance-related IInesses. Adult Lead Exposure 4; Ashestosis 2; Mercury Exposure 1; Mesothelioma 1; Pneumoconiosis 7.

*Datafor 2005 are provisiond. TElevated blood lead levels >10ug/dL . SIncludes primary, secondary, and early latent.
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